Metal Organic Framework Containing Mixed Matrix Membranes for Gas Separation: A Different Approach to Mmm Preparation Methods  by Kertik,  et al.
 Procedia Engineering  44 ( 2012 )  106 – 107 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.325 
(XURPHPEUDQH&RQIHUHQFH
>2$@
0HWDORUJDQLFIUDPHZRUNFRQWDLQLQJPL[HGPDWUL[PHPEUDQHVIRUJDVVHSDUDWLRQ$
GLIIHUHQWDSSURDFKWRPPPSUHSDUDWLRQPHWKRGV
$.HUWLN$.KDQ,9DQNHOHFRP
.8/HXYHQ%HOJLXP
3HUIRUPDQFH OLPLWDWLRQV RI QHDW PDWHULDOV LQ JDV VHSDUDWLRQ DSSOLFDWLRQV KDV VSDUNHG DQG
PDLQWDLQHGLQWHUHVWIRUDFWLYHUHVHDUFKRQPL[HGPDWUL[PHPEUDQHV000VZKLFKKDYHEHHQ
WKRURXJKO\LQYHVWLJDWHGLQWKHODVWWKUHHGHFDGHV$Q000LVDFRPSRVLWHPHPEUDQHFRQVLVWLQJ
RI D ILOOHU SKDVH GLVSHUVHG LQ DPDWUL[ 7KH DWWUDFWLYHQHVV RI 000V VWHPV ODUJHO\ IURP WKHLU
SRWHQWLDO IRUEHQHILWLQJIURPWKHGHVLUDEOHHIIHFWVRI WKHFRXQWHUSDUWV WKH\DUHIRUPHGRIZKLOH
VXEGXLQJ WKH XQGHVLUDEOH HIIHFWV LPSRVHG E\ WKH OLPLWDWLRQV RI WKHVH PDWHULDOV ERWK
SHUIRUPDQFHDQGVWUXFWXUHZLVH

,Q000V IRUJDVVHSDUDWLRQDSSOLFDWLRQVSRO\PHUVDUH WKHFRQYHQWLRQDOFKRLFHDV WKHPDWUL[
SKDVH RZLQJ WR WKHLU SURFHVVLEOH QDWXUH 7KHUH KDYH EHHQ QXPHURXV DWWHPSWV DW GLVSHUVLQJ
ILOOHUVRIGLIIHUHQWPDWHULDOFODVVHVVWUXFWXUHDQGSURSHUWLHVVXFKDV]HROLWHVFDUERQPROHFXODU
VLHYHV PHWDO R[LGHV VLOLFD HWF LQ SRO\PHULF PDWULFHV DQG WR REWDLQ 000V ZLWK LPSURYHG
SHUIRUPDQFH ([WHQVLYH UHVHDUFK RQ 000V FRPSULVHG RI YDULRXV W\SHV RI PDWHULDOV KDV
UHYHDOHG WKDW WKHUH DUH FHUWDLQ IDFWRUV WR EH WDNHQ LQWR DFFRXQW LQ WKH GHVLJQ RI D SURPLVLQJ
000DSSURSULDWH FKRLFH RIPDWHULDOVDQGVROYHQWV WKHFRPSDWLELOW\RI WKHVHPDWHULDOVZLWK
HDFKRWKHU WKH LQGLYLGXDOEDODQFHEHWZHHQSRO\PHUILOOHUSRO\PHUVROYHQWILOOHUVROYHQWDQGWKH
PHPEUDQH SUHSDUDWLRQ PHWKRG 7KH FKRVHQ SRO\PHU PDWUL[IRUPHU DQG ILOOHU DUH RI XWPRVW
LPSRUWDQFHVLQFH WKH\GHWHUPLQH WKH ³VWDUWLQJSRLQW´DQG WKHH[WHQWRISRVVLEOH LPSURYHPHQW
IRUHQKDQFHPHQWRISHUIRUPDQFHRIWKHUHVXOWDQW000UHVSHFWLYHO\7KHVROYHQWKDVDQHIIHFW
RQ WKH ILQDO IUHHYROXPH RI WKH SRO\PHULF SKDVH DV ZHOO DV WKH FRQIRUPDWLRQ RI GLVVROYHG
SRO\PHU FKDLQV ,GHDOO\ WKH ILOOHU DQG WKH SRO\PHUPXVW KDYH D KLJKHU DIILQLW\ IRU HDFK RWKHU
UDWKHU WKDQ WKH VROYHQW VR WKDW WKH SRO\PHU DGVRUSWLRQ WR WKH ILOOHU LV SURPRWHG 7KH
FRQYHQWLRQDO DQGPRVWZLGHO\XVHGPHWKRG IRU000SUHSDUDWLRQ IROORZVDJHQHUDO FRXUVHRI
GLVSHUVLQJWKHILOOHU LQDVROYHQWIROORZHGE\DGGLWLRQRISRO\PHUILQDOLVHGE\FDVWLQJSRXULQJRI
WKH VROXWLRQ WR IRUP WKHPHPEUDQH +RZHYHU PDQ\ ILOOHU W\SHV KDYH SURYHQ WR DJJORPHUDWH
DQGRUQRWDGKHUHZHOOWRWKHSRO\PHUPDWUL[IRUPLQJQRQVHOHFWLYHYRLGVLQWKHFURVVVHFWLRQV
RI PHPEUDQHV SUHSDUHG ZLWK VXFK PHWKRGV UHVXOWLQJ LQ DGGLWLRQ RI VWHSVPRGLILFDWLRQV WR
SUHSDUDWLRQVWHSVUHQGHULQJWKHSURFHGXUHVPRUHWLPHDQGODERXUFRQVXPLQJ

5HFHQWO\WKHLQWURGXFWLRQRIDQHZFODVVRISRURXVFRRUGLQDWLRQSRO\PHUVDOVRNQRZQDVPHWDO
RUJDQLF IUDPHZRUNV 02)V KDV RSHQHG GRRUV WR QHZ SURSHFWV IRU 000V 02)V DUH
V\QWKHVLVHGE\OLQNLQJPHWDOEDVHGFOXVWHUVE\RUJDQLFOLJDQGVZKLFKPHDQVWKDWLWLVSRVVLEOH
WRXVHDYLUWXDOO\ LQGHILQLWHQXPEHURIFRPELQDWLRQVRIGLIIHUHQWPHWDOVDQGRUJDQLF OLQNHUVDV
UHTXLUHG E\ WKH SURSHUWLHVDSSOLFDWLRQV DLPHG $QRWKHU PDMRU DGYDQWDJH RI 02)V LQ WKHLU
DSSOLFDWLRQ LQ000V OLHV LQ WKHRUJDQLF OLQNHUV WKH\SRVVHVVSURYLGLQJHQKDQFHGDGKHVLRQ WR
WKHSRO\PHULFPDWUL[LQFRQWUDVWWRLQRUJDQLFILOOHUVZKLFKDGKHUHUDWKHUSRRUO\WRSRO\PHUV

,Q WKLVVWXG\ZHDLPWREULQJGLIIHUHQWDSSURDFKHVWR WKHIRUPDWLRQPHWKRGVIRUSRO\PHU02)
000V LQRUGHU WR WU\ WRRYHUFRPHSUREOHPV WKDWDUHZLGHO\HQFRXQWHUHGSRRUDGKHVLRQDQG
SRRUGLVSHUVLRQ$VSULPDU\WDUJHWDSSOLFDWLRQ&2&+VHSDUDWLRQZDVFKRVHQXVLQJ0DWULPLG
DQG=,)DVSRO\PHUDQGILOOHUUHVSHFWLYHO\0DWULPLGLVDFRPPHUFLDOSRO\LPLGHZLWKKLJK
WKHUPDO FKHPLFDO DQG PHFKDQLFDO VWDELOLW\ DV ZHOO DV D SURPLVLQJ &2&+ VHSDUDWLRQ
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SHUIRUPDQFH &2 SHUPHDELOLW\ RI  %DUUHUV DQG &2&+ VHOHFWLYLW\ RI  DW  7RUU
SUHVVXUHJUDGLHQW R&2Q WKHRWKHUKDQG=,) LVD ]LQFEDVHG02)ZLWKD ULJLGVWUXFWXUH
DQG WKHUPDOVWDELOLW\=,) LVXVHG LQ&2&+VHSDUDWLRQDSSOLFDWLRQVRZLQJ WR LWVHVWLPDWHG
ZLQGRZVL]H RI QP ZKLFK LV ODUJHU WKDQ WKHNLQHWLFGLDPHWHURI&2  DQGVPDOOHU
WKDQWKDWRI&+QPZKLFKPHDQVWKDWLWFRXOGDFWDVDPROHFXODUVLHYHIRUWKLVSDUWLFXODU
JDVSDLU
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